The role of protein kinase C in T lymphocyte proliferation. Existence of protein kinase C-dependent and -independent pathways.
The mouse cytotoxic T cell clone (CTLL-2) was able to grow in the presence of culture medium supplemented only with transferrin, 2-mercaptoethanol, and recombinant interleukin 2 (IL-2). This lymphokine stimulated the synthesis of DNA in these cells. Similarly, phorbol esters, which activate protein kinase C, induced DNA synthesis in this clone. Furthermore, this later proliferation was not blocked by anti-IL-2 receptor antibodies, which inhibited IL-2-induced proliferation, suggesting that it was not indirectly due to the secretion of IL-2 by the cells. CTLL-2 cells pretreated with high doses of phorbol esters for 48 h down regulated protein kinase C and were depleted of this enzyme. This was shown by: 1) purification and in vitro assay of protein kinase C; 2) the lack of effect of phorbol esters in the stimulation of the Na+/H+ anti-porter which has been directly linked to the activation of protein kinase C. As expected, those protein kinase C-depleted cells no longer synthesized DNA and proliferated in response to phorbol esters. However, they proliferated identically to control cells in response to IL-2. Therefore, our results suggest two different pathways for T cell proliferation, one which involves protein kinase C and the other which does not.